Adjustment Device of Electric Power Mirrors 

FIELD OF THE INVENTION 
5 This invention relates to an adjustment device used in 

electric power mirrors , especially, the adj ustment device that 
has a mechanism. by which the mirror can be surely reassembled 
in exchanging services without troubles in reassembling. 

10 BACKGROUND OF THE INVENTION 

The conventional side mirrors installed in the right and 
left sides of automobiles for the safety driving assistance 
are equipped with electric power system that enables to adjust 
the mirror angle carried out by means of a remote control system 
15 for the purpose of controlling by the drivers sitting in the 
automobile cabins (referring to the reference 1 as an example) 
to obtain good view angles . 
Reference 1 

Published Utility Model Application: JP , 05-27304, Y (1993) 
20 The adjustment device of electric power mirror 

(abbreviated as an "adjustment device", hereinafter) has 
conventionally a mechanism shown in the figure 7A as a mirror 
holder 100 to hold a mirror (which is not drawn in the figures) 
can be tilted around the center of a semi-globe to which inner 
25 surface of a salient 101 formed in the holder 100 smoothly 
contacts and two adjustment nuts 200 (only one adjustment nut 
is drawn in the figures) of the mechanisms enable the mirror 
angle to be adjusted in the vertical plane and the horizontal 
plane against the front or the back direction of the automobile . 
30 More concretely, this mirror holder 100 can be tilted by means 
of the adjustment nuts 200 (one of the adjustment nuts is shown 
in FIG. 7A) installed in two positions in the mirror holder 
100 so that the adjustment nuts can adjust the orientation of 
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the mirror against the direction of the driving direction of 
the automobiles. 

The adjustment nut has a globe-like pivot 200 formed in 
an end thereof and the globe pivot fits to a recess 102 which 

5 has inner-globe shape to hold the pivot 201. The other end 
of the adjustment nut 200 is formed into a plural of legs 202 
which are elastically deformable and of which tips have nail 
portions 202a fitting onto the surface of the screw portion 
301 of an external thread made in the actuator housing 300. 

10 Ribs 203 formed on the outer surface of the adjustment nut 200 
is fitted into a trench 401 made in a worm wheel 400 and can 
slide therein along the trench but cannot rotate without 
obstruction against the worm wheel, in other wards the 
adjustment nut cannot relatively rotate against the rotation 

15 of worm wheel. Therefore the adjustment nut 200 can move as 
screw-in or screw-out in the direction of the rotation axis 
of the worm wheel 400 in accordance with the rotation of the 
worm wheel . 

In this conventional construction of the adjustment 
20 device, the combining force between the nail portion 202a and 
the screw potion 301 is created by the elastic deformation of 
the legs 202 formed at an end of adjustment nut 200. However 
the combining force between the pivot 200 and the recess 102 
that holds the pivot is stronger than the above combining force 
25 between the nail portion 202a and the screw potion 301. 
Therefore, when the mirror is dismounted from the mirror holder 
100 in the service of mirror exchange, the adjustment nut 200 
which is pulled by the mirror holder 100 tends to be put out 
of the screw~in position with the screw portion 301 once the 
30 mirror holder 100 is strongly pulled down in conjunction with 
pulling of the mirror attached to the mirror holder. 

Once the adjustment nut 200 is pulled off from the screw 
potion 301 made in the actuator housing 300, it is necessary 
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to disassemble the actuator housing 300 in order to put the 
adjustment nuts back in the screw-in position with the screw 
portion. Therefore, it is the problem such that the mirror 
exchange service needs a time-consuming work more than a simple 

5 part exchange process. 

It may be possible to push the adjustment nut 200 into 
the screw-in position of the screw portion 301 of the actuator 
housing 300 by means of strong insertion force. However, the 
nail portion 202a may be broken due to such strong insertion 

10 force. For this insertion of the adjustment nut, it is 
necessary to position the rib 203 to be aligned and fitted into 
the trench 401 made in the worm wheel 400. This is a difficult 
hand work. Therefore the work needs high skill in such 
assembly. In addition, a rubber boot (not shown in FIG. 7A 

15 or FIG . B) that covers the surrounding portion of the adj ustment 
nut 200 can block the sight to check the correct positioning 
of the rib 203 fitted into the trench 401. Therefore the 
reassemble work itself is difficult. 

The purpose of the present invention is to offer an 

20 adjustment device that has a preventive mechanism by which the 
nail portion 202a in the adjustment device cannot be pulled 
off from the screw portion of the actuator housing even when 
the mirror holder is strongly pulled down in the service of 
the mirror exchanging. 

25 

SUMMARY OF INVENTION 
Among the inventions that solve the above problems, the 
invention according to Claim 1 provides an adjustment device 
of electric power mirrors that features to comprise a worm wheel 
30 rotated by an actuator, an adjustment nut that can slide along 
the direction of the rotational axis but cannot relatively 
rotate against the rotation of worm wheel and an actuator 
housing that has a screw portion in which the adjustment nut 
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can rotate in a screw rotation, wherein, the adjustment nut 
has a salient extending to outer direction from the outer 
surface of the adjustment nut, the worm wheel has a stopper 
portion which is facing to the surface of the adjustment nut 

5 and both the adjustment nut and the worm wheel are assembled 
in a construction such that the salient and the stopper portion 
bump to limit the adjustment nut not to slide further to be 
pulled off from the screw portion of the actuator housing. 

By using the invention described in Claim 1, the salient 

10 made on the surface of the adjustment nut can be stopped by 
the stopper portion made in the worm wheel even when the mirror 
holder is strongly pulled in a mirror exchanging service so 
that the adjustment nut is pulled to the orientation of being 
pulled off from the screw portion. In other words, the 

15 adjustment nut is not pulled off from the screw portion by the 
bumping of the salient and the stopper portion, which results 
in surely preventing the adjustment nuts to be pulled from the 
screw portion of the actuator housing. 

The invention according to Claim 2 features that the 

20 screw portion is, in addition to Claim 1, a screw made on the 
surface of the column formed in the actuator housing as an 
external thread and the adjustment nut has a nail portion 
extending to the inner direction and fitting to the screw 
portion wherein the salient is formed on the outer surface of 

25 the adjustment nut and the stopper portion is formed in 
extending to the inner side of the worm wheel. 

According to the invention given in Claim 2 , when the 
adjustment nut may be pulled off from the screw portion of the 
column formed in the actuator bumps with the worm wheel at the 

30 salient and the screw made in the adjustment nut does not slide 
on the screw surface of the screw portion of the column because 
the diameter of the adjustment nut can not be elastically 
enlarged by the presence of the worm wheel. Therefore the 
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movement of the adjustment nut is regulated by these two 
portions as the salient and the screw surface. Since the form 
of the salient is independently determined, it is possible to 
design the shape of the salient by which it can be surer that 
5 the adjustment nut is prevented to be pulled off from the worm 
wheel . 

The invention according to Claim 3 features that the 
salient and the stopper portion described in Claim 2 has a 
surface of bumping which is a part of a cone surface that has 

10 a cute angle to the plane normal to a rotation axis of the 
adjustment nut. 

According to the invention described in Claim 3, the 
surface on which the salient and the stopper portion bump is 
a part of cone surface, the resistance force against the pulling 

15 off is a composite of direct resistance against the pulling 
off force and the pushing force toward the worm wheel or the 
screw portion made on the column formed in the actuator housing . 
Therefore the salient and the stopper portion or the nail 
portion and the screw portion of the column are more firmly 

20 obstructed each other. Accordingly it is possible to surely 
prevent the adj ustment nut to be pulled off from the worm wheel . 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic that shows a perspective view of 
25 the disassembly of a side mirror assembly SM installed in an 
automobile to which the adjustment device regarding to the 
present invention is applied. 

FIG. 2 is a schematic that shows a perspective view of 
the disassembly of the adjustment device. 
30 FIG. 3 is a schematic that shows a perspective view of 

the detail construction of the adjustment nut and the worm 
wheel . 

FIG. 4 is a schematic that shows the details of the status 



-5- 



of bumping of the salient made in the adjustment nut and the 
stopper portion made in the worm wheel. 

FIG. 5A and FIG. 5B are schematics that show the cut views 
of the adjustment nut and the worm wheel in the mirror 
exchanging service . 

FIG. 6 is a schematic that shows the status of bumping 
of the salient and the stopper portion in the other embodiment 
regarding the present invention. 

Fig. 7 A and Fig. 7B are schematics that show the cut views 
of the conventional adjustment device in the mirror exchanging 
service . 

PREFWEEWS EMBODIMENT OF THE INVWNTION 
The detail of the adjustment device regarding to this 
invention will be explained in referring to the drawings. 

The first embodiment 

As shown in FIG. 1, the assembly of a side mirror 
installed in an automobile comprises a mirror M and an outer 
casing unit C of which room involves a supporting base SB and 
an adjustment device E. The adjustment device E comprises a 
mirror holder 1 that hold the mirror and an actuator housing 
(a motor housing) 2. The arrows show the directions of front, 
back, right and left which are defined in reference to the 
normal driving direction of the automobile when the side mirror 
is installed in the automobile. 

As shown in FIG. 2, a mirror holder 1 is formed, using 
a sheet of plate , into a portion of semi-sphere that has a center 
of movement and supports the adjustment of the mirror angle 
direction relative to the automobile driving direction. The 
actuator 2 is constructed with a front housing 21 and the rear 
housing 22 and a rubber boot 3, adjustment nut 4, worm wheel 
5 and two actuators 6 (two motors) are built therein. 



The front housing 21 has a supporting pipe 21a of which 
end works as the center of adjusting the mirror angle direction 
and the mirror angle changing support 11 and two columns 21b 
at the right side and the lower side of the supporting pipe 

5 21a. A screw surface 21c is made inside the supporting pipe 
21a in a form of an internal thread at the portion which is 
an open end thereof. A bolt N, of which screw surface fits 
to the screw surface 21c of the supporting pipe 21a, is used 
to fix the mirror holder 1 to the front housing 21 . Other screw 

10 surfaces 21d are made on the outer surfaces of the columns 21b 
in a form of an external thread so that the adjustment nut 4 
can fit to the screw surface 21d. A recess 21e is formed to 
support a worm wheel 5 without the obstruction in the rotation 
and a rib 21f to prevent the scattering of grease is formed 

is as well . A motor mounting potion 21g is formed to set the motor 
6 in adjacent to the recess 21e and the rib 21f . 

The rear housing 22 has a recessed supporting portion 
22a which has a shape of a part of the inner surface of a 
semi-sphere by which the mirror holder 1 is movable at the 

20 mirror angle changing support 11. Circular holes 22b to which 
flange portions 31 of rubber boots 3 are adhesively bound are 
made in the right-hand side and lower side of the recessed 
supporting portion 22a. In the bottom side of the supporting 
portion 22a, a circular hole 22c is made so that the supporting 

25 pipe 21a can be inserted thereto. The supporting portion 22a 
is contacted with the mirror angle changing support 11 of the 
mirror holder 1 and a spring SP and pressing part P which has 
a shape of part of semi-sphere are attached to the supporting 
pipe 21a which extends from the circular hole 22c. A bolt N 

30 is screwed into the internal thread 21c and the mirror holder 
1 is installed into the actuator 2 in a directional changeable 
functionality . 

The rubber boot 3 is to prevent the water immersion into 
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the actuator 2 and made of expandable elastic rubber. The 
flange portion 31 at an end portion has a construction of double 
flange and the peripheral portion of the circular hole 22b is 
pressed by the two flanges so that the water is sealed off and 

5 the water invasion is prevented. The other end of the rubber 
boot 3 is contacted with the mirror holder 1 . 

The adjustment nut 4, as shown in FIG. 3, comprises a 
column-like main body 41, a globe-like pivot 42 which is made 
at a bottom of the column-like main body 41 and is fitted into 

10 the recess 12 of the mirror holder 1 (see FIG. 5) and five leg 
portions 43 (four of them are shown in FIG. 3) . On the outer 
surface 41b of the main body 41 , a rib 41c that extends to 
outside is formed in an appropriate position. At the tip of 
the leg portion 43 , a nail portion 43a which fits onto the screw 

15 surface 21d is formed in the inner surface and a salient 43b 
is formed on the outer surface. 

The salient 43b is, as shown in FIG. 4, the bumping 
surface 43c, which is the surface on which the salient and the 
stopper portion bump, has a cute angle against the surface 

20 normal to the rotation axis of the adjustment nut 4. The bump 
surface is a part of a cone surface of which vertex is at the 
side of the pivot 42 against the normal surface to the axis 
CL at the bumping surface position. 

As shown in FIG. 2, the worm wheel 5 comprises a sliding 

25 portion 51 which has a shape of a column that slides in the 
recess 21e made in the front housing 21 and a column-shaped 
main body 52. On the outer surface of the main body 52, a gear 
portion 52a that fits to the screw portion 61 of the motor 6 
is formed in the front part of the worm wheel and ribs 53 which 

30 directs to the inside of the worm wheel are formed in the rear 
part thereof. As shown in FIG. 3, four slits 54 are formed 
in a manner such that the rib 53 is segregated into four pieces . 
The slits 54 are made through the rib 53 in the back and forth 
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direction (along the rotation axis of the worm wheel) . By the 
fitting of the rib 41c of the adjustment nut to the slit 54, 
the adjustment nut 4 can move along the direction of front and 
back and cannot rotate against the rotation of the worm wheel . 

5 Moreover, the rib 53 which is segregated into four pieces 

has a stopper portion 53a at an end thereof. As shown in FIG. 
4, the stopper portion 53a is formed in such a shape that the 
bumping surface 53b can surface-contact to the other bumping 
surface 43c of the salient 43b of the adjustment nut 4. In 

10 other words, the bumping surface 53b is a part of the cone which 
is convex to pivot side of the adjustment nut. The angle shown 
in FIG . 4 is a cute angle . 

As shown in FIG. 2, the rotor rod 62 of the motor 6 is 
formed into a worm gear 61 to rotate the worm wheel 5 . The 

15 electric power is supplied to the motor 6 by a plug PL inserted 
through the hole 21h which is made in the motor installation 
bed 21g in the front housing 21. 

The effect of the adjustment device E to exchange the 
mirror M of the side mirror SM in the mirror exchanging service 

20 will be explained in details. As shown in FIG. 5A, when an 
operator P tries to take a mirror M by holding at the right 
end of the mirror M , the adjustment nut 4 is pulled in a large 
extent to the back direction as shown in FIG. 5B . Then the 
salient 43b bumps the stopper portion 53b of the worm wheel 

25 5 and the adjustment nut is restricted in the movement of the 
pulling off from the worm wheel. In other words, the 
adjustment nuts is stopped by the bumping of the salient 43b 
and the stopper portion 53a in a manner that the adjustment 
nut is not pulled off from the external thread of screw portion 

30 2 Id. 

Also as shown in FIG. 4, the bumping surface 43c of the 
salient 43b and the bumping surface 53b of the stopper portion 
53a is not normal to the pulling force direction, drag RP is 
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composed into a small element force Dl along the bumping 
surfaces 43c and 53b and a large element force D2 normal to 
the bumping surfaces 43c and 53b. Since the element force D2 
declines to the screw portion 21d, the salient 43b is pushed 
5 to the screw portion 21d in some extent and then the seizure 
force between the salient 43b and the screw portion 21d becomes 
stronger . 

In the above preferred embodiment, the following effect 
is obtained. Once the adjustment nut 4 moves to be pulled off 

10 from the worm wheel, the salient 43b bumps to the stopper 
portion 53a of the worm wheel 5 and stops to move, therefore 
it is surely prevented that the adjustment nut 4 is pulled off 
from the screw portion 21d of the worm wheel . The nail portion 
43a and the salient portion 43b of the adjustment nut 4 fit 

15 to the screw portion 2 Id and bump to the stopper portion, 
respectively, therefore, the movement of the adjustment nut 
to be pulled off from the worm wheel is restricted so that it 
is more sure that the adjustment nut 4 is not pulled off from 
the worm wheel 5. In addition, the bumping surfaces 43c and 

20 53b between the salient 43b and the stopper portion 53a is not 
normal to the pulling force direction, the seizure force 
between the nail portion 43a and the screw portion 2 Id is made 
stronger and therefore it is further prevented that the 
adjustment nut 4 is pulled off from the worm wheel 5. 

25 

The second embodiment 

The present invention is not restricted in the first 
embodiment but is applied into the other embodiment. In the 
first embodiment the bumping surfaces 43c and 53c are a part 
30 of the surface of the cone that is convex to the side of the 
pivot 42 of the adjustment nut 4. The other embodiment is as 
shown in Fig. 6, for example, the bumping surfaces are a part 
of the surface of the cone that is convex to the end side where 
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the leg portions 43 are made in the adjustment nut 4. In this 
case the drag force is composed into a small element force 
D3 along the bumping surface 43e and 53c and the a large element 
force D4 normal to the bumping surface 43e and 53c. Since the 
large element force D4 declines to the worm wheel, the salient 
43d is pushed to the worm wheel 5. Then the combination force 
between the salient 43d and the stopper portion 53d increases 
and it is further prevented that the adjustment nut 4 is pulled 
off from the worm wheel. 

In these embodiments, the adjustment device E is applied 
to a side mirror (or a door mirror) , however this invention 
can be applied to other outside mirror as a fender mirror and 
rear under mirror installed to the upper portion of a hatchback 
door and the inside mirror, for example, a mirror installed 
at the front sealing close to a driver seat. 

According to the invention described in Claim 1, since 
the salient made in the adjustment nut bumps to the stopper 
portion of made in the worm wheel, the adjustment nut is 
prevented to be pulled off from the worm wheel. 

According to the invention described in Claim 2, since 
the adjustment nut has a nail portion and a salient made in 
the other side of the nail portion, therefore, the adjustment 
nut is prevented to be pulled off from the worm wheel not only 
by the stopper portion but also the screw contact between the 
screw portion and the nails in addition to the effect of the 
invention described in Claim 1. 

According to the invention described in Claim 3, since 
the seizure force between the nail portion and the screw portion 
or a combination force between the salient and the stopper 
portion 53d increases, the adjustment nut is further prevented 
to be pulled off from the worm wheel in addition to the effect 
of the invention described in Claim 2. 
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